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TITLE OF THE INVENTION; 

METHOD OF PRODUCING A FUEL INJECTOR, AND RELATIVE FUEL 
INJECTOR 

10 The present invention relates to a fuel injector. 

More specifically, the present invention relates to 
a fuel injector for an internal combustion engine, to 
which the following description refers purely by way of 
example . 

15 BACKGROUND OF THE INVENTION 

A known internal combustion engine fuel injector 
comprises a tubular injector body extending along a given 
axis; and a valve housed in a seat in the injector body 
and comprising a tubular valve body fixed inside the 

20 injector body seat and coaxial with the injector body. 
The injector has an annular chamber defined by the 
injector body and the valve body, which have respective 
annular shoulders separated by a given distance equal to 
the height of the annular chamber. 

25 To form the injector, the valve body is fixed to the 

injector body in a given position along the axis by means 
of further shoulders formed on the valve and injector 
bodies and resting against each other, and by means of a 


EXPRESS MAIL LABEL 
NO.: EV 011019935 US 


ring nut which engages a threaded portion of the injector 
body and pushes the valve body axial ly against the 
injector body to keep the further shoulders in contact 
with each other. The injector also comprises a seal 
housed inside the annular chamber to prevent the high- 
pressure fuel fed into the annular chamber from leaking 
between the injector body and the valve body. 

The method of producing the above injector comprises 
forming shoulders on the injector body and valve body to 
form the annular chamber; threading a portion of the 
injector body; forming further shoulders on the valve 
body and injector body to define a given axial position 
of the valve body with respect to the injector body; and 
assembling a seal and ring nut. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a particularly fast method of producing an injector. 

According to the present invention, there is 
provided a method of producing a fuel injector comprising 
a tubular injector body extending along a given axis; a 
tubular valve body housed inside a seat in the injector 
body and coaxial with the injector body; and an annular 
chamber defined by the injector body and the valve body; 
the method comprising connecting the valve body to the 
injector body, and fixing the valve body to the injector 
body in a given position along the axis; and the method 
being characterized in that the valve body is connected 
and fixed to the injector body by means of a driving 


operation to interference fit the valve body inside the 
seat in the injector body. 

Interference fitting the valve body inside the seat 
in the injector body enables the valve body to be fixed 
in a given axial position with respect to the injector 
body without machining further shoulders or the thread, 
and with no need for a ring nut, and also ensures 
hermetic sealing between the valve body and the injector 
body, so that the seal inside the annular chamber, 
between the valve body and the injector body, for sealing 
the annular chamber can be dispensed with. 

Eliminating machining and reducing the number of 
component parts of the injector enable the injector to be 
produced extremely quickly. 

In one particular embodiment, the method comprises 
forming an annular groove on said valve body; said groove 
interrupting the outer cylindrical face of the valve body 
and defining said annular chamber together with the inner 
face of said seat . 

The size of the annular chamber is defined solely by 
formation of the groove, and does not depend on the axial 
position of the valve body with respect to the injector 
body; and the forces generated by the fuel pressure are 
balanced along said given axis, unlike known injectors in 
which the axial forces are not balanced and any loosening 
of the ring nut alters the size of the annular chamber. 

The present invention also relates to an injector. 

According to the present invention, there is 


provided an injector comprising a tubular injector body 
extending along a given axis; a tubular valve body housed 
inside a seat in the injector body and coaxial with the 
injector body; and an annular chamber defined by the 
5 injector body and the valve body; the injector being 
characterized in that the valve body is fixed to the 
injector body by means of a driving operation to 
interference fit the valve body inside the seat in the 
injector body. 
10 BRIEF DESCRIPTION OF THE DRAWINGS 

A non- limiting embodiment of the present invention 
will be described by way of example with reference to the 
accompanying drawings, in which: 

Figure 1 shows a section, with parts removed for 
15 clarity, of an injector produced using the method 
according to the present invention; 

Figure 2 shows an exploded view, with parts in 
section and parts removed for clarity, of two component 
parts of the Figure 1 injector. 
20 DETAILED DESCRIPTION OF THE INVENTION 

Number 1 in Figure 1 indicates as a whole a fuel 
injector for internal combustion engines. 

Injector 1 comprises a tubular injector body 2 
having an axis 3 ; and a valve 4 in turn comprising a 
25 valve body 5 fixed inside a seat in injector body 2, and 
a shutter 6. Hereinafter, both the axis of injector 2 and 
the axis of injector 1, being coincident, are referred to 
as axis 3. Injector 1 has a fitting 7 for connecting 
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injector 1 to a high-pressure fuel supply conduit (not 
shown in Figure 1) / and a rod 8 sliding inside valve body 

5. With reference to Figure 2, injector body 2 comprises 
a hole 9 coaxial with axis 3, of a diameter Dl , and 

5 defining said seat for housing valve body 5; a hole 10 
crosswise to axis 3 and connecting hole 9 to fitting 7; 
and a hole 11 extending inside injector body 2, alongside 
hole 9, from hole 10 to a nozzle (not shown) at one end 
of injector body 2, to feed high-pressure fuel to the 
10 nozzle. 

With reference to Figure 2, valve body 5 is tubular 
and has an axis 12, a cylindrical lateral wall 13, and an 
end wall 14 perpendicular to axis 12 . Walls 13 and 14 
define a substantially cylindrical seat 15 for housing 
15 one end of rod 8, as shown in Figure 1. In Figure 2, 
lateral wall 13 has a cylindrical outer face 16 of 
diameter D2, and end wall 14 has an annular outer face 17 
about a truncated- cone -shaped seat 18 for housing shutter 

6. Valve body 5 comprises a nozzle 19, which is formed 
20 through end wall 14, is coaxial with axis 12, and 

connects seat 15 to seat 18, which is also coaxial with 
axis 12 . 

Cylindrical wall 13 has an annular groove 20, which 
divides outer face 16 into two distinct portions, and 
25 which comprises a cylindrical face 21 parallel to outer 
face 16, and two facing annular faces 22 perpendicular to 
axis 12. Valve body 5 comprises a nozzle 23, which is 
formed in cylindrical wall 13, at groove 20, is 


perpendicular to axis 12, and connects groove 2 0 to seat 
15 . 

Depending on the application of injector 1, diameter 
D2 ranges between 6 and 8 mm and is greater than diameter 
Dl by an interference value ranging between 10 and 2 0 
microns . 

Injector body 2 is formed by means of known 
machining operations, and hole 9 is ground to form an 
inner cylindrical face 24 of hole 9 with a tolerance 
ranging between +0 and +0.005 mm. In substantially the 
same way, valve body 5 is formed by means of known 
machining operations, and is ground along outer face 16 
to obtain a cylindrical surface with a tolerance ranging 
between +0.015 and +0.02 0 mm. 

Injector body 2 is then heated, and a respective 
valve body 5 simultaneously cooled, e.g. using liquid 
nitrogen. Once heated and cooled respectively, injector 
body 2 and respective valve body 5 are aligned along 
respective axes 3 and 12, and, by means of a known press 
(not shown) , valve- body 5 is driven inside hole 9 into a 
given position along axis 3 of injector body 2, as shown 
in Figure 1. With valve body 5 in said given position, 
groove 20 is located at hole 10 and defines, with inner 
face 24 of hole 9, an annular chamber 25. In other words, 
annular chamber 25 is defined by cylindrical face 21 and 
annular faces 22 of groove 20, and by a portion of face 
24 of hole 9. The interference fit between injector body 
2 and valve body 5 prevents high-pressure fuel leakage 
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from chamber 2 5 with no seals required between injector 
body 2 and valve body 5 . 

The interference fit described improves sealing and 
the working life of injector 1 as compared with known 
5 seals, which tend to be drawn between the valve body and 
injector body of known injectors when subjected to over a 
thousand-bar working pressure. 


